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(57) Abstract 

A reflection refraction image- forming optical system which has a desired image-side NA and image circle achieved by using a small 
number of lenses without inviting enlargement of the reflecting mirror. The optical system comprises a first image-forming optical system 
having a first group of positive lenses, an aperture stop, and a second group of positive lenses in the order from the object side, and a second 
image-forming optical system having a main mirror having a first negative reflecting surface which has a first light passing part at its center 
and a sub-mirror having a second reflecting surface which has a second light passing part at its center. All the refracting members 
constituting the optical system are made of the same optical material, at least one surface of the refracting and reflecting surfaces is an 
aspherical surface, and a refracting member spaced from the first and second reflecting surfaces is provided. 
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5 X) a= 5 x 1 0~ 8 / < C=0. 0 5 p pm/ < C<Dii»!H&ifc£W 
(Applied Optics, Vol.24, p3330 (1985); Vol.23. p2852, p3014 
(1984) &m&) . 

10 1 CDMS££iii©-f 57t3££> KrB5^»f1Brtfc*5^S fftlESB 1 

©)tfif (®.n7 4 Ttt» fc£;U**^©ft££ffii2a>ft5lC 

t©FiTMi^^i^, $eic, 3t3KfciB3t«isoiSi*^#-rsfcje> 

«OISH4fifCitlft7-f Jl/^-^gBMUfc^jT^ 5-234846 
M^ck^l^S - 2 3 4 8 4 7#4>fBl'ia^SnTVi*. 

#^^6 - 2 1 5 9 9 9 f«J:^li¥6 - 2 4 4 0 8 2 ^&fBC 

25 «*snTv>4. $^tc, e^^ft^B<^js^ft^^coii^giciift7 

^ ;U*-&BE«lxfc0!ia<, #Pi¥6 - 1 2 0 1 1 0^^^1'K^$tlT 
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£ ft 5 s * mm? & £ £ an-v # & o 
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m^xojmtu^^o \z®&-rz>m2 x^-ittzz zizmz., mmm 
i Rz$m2 z?--i;zMmfcMmffi&mft¥%tzttLT®mtzi):'D'Dm 
ytziTob&txgZo mmmmyt^mizttis 
x v x v t m yt&mm & mm l x&m £ & pjfg ic & & 0 

^ (Wl ft ^ ft T & CO <h T # 3 . 

mmm 2 ® ±kse«$ nrzmytmmm.±^m-r z> urn tz-stso z\<d 
mytJj&izxntf, &mfimK&i 8 0 nmj^T (Dmvtytzm^xmyt 
&mfc±izMmmtert?->z&mTz>zt&x%, Mmmom^t^ 
mzt±z> a &tz, mftytutLxttmrnffimfjitemmitzmLtzF 2 v 
&&m-r z> z\ ttfxz z> <dx\ ±%ts.m9t/^ v 7-*nz>z.}itfx% 

9t^\znLx^m^^-D^myt^nvh<Dtx^^ a zom^mx 
if/riMf^iiwitTx^ £mytv£mm*mmi'X&M2i£z> 
j£&m<Dmyt&pimzuz> 0 

ffimx^ftizMLxmjjfa^&mz&^^mft&ftvhntxgz,, 
mzmtt?zz\t\z£?xmzmft'&mwL&mffi?z>j:mt, mmm^t 
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m i *mMo&^mMm\zftfrz&M®mit&mK¥%zmxfz&: 
§}m9tmm<D±&mf&zm?fcm\z7ik? 0 
io g]2tt, m i mmmmoKumm^m^t^ (&i^^> zmmt 

i3n mimmm\z&tfz>mwmz*k?o 

m4u, n2mffim\zfrfrz>jxmmm@imyt¥& ©^ 

mi\t. m3nMM\z&tfz>mw.g:$:^~?m-c&z>o 
mote, %2mmm<DK^mm^it^% 
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> xffifc & ^-r St & s „ 

*5£w<DmffiMm&. mttmm\zm-3^T®,wrz>o 
20 (%nmmmn) 

m i tt, *%bjct)^ i mmB&\zfrfr%Kmmtftm&ft¥m$:mx.tz 
^mmytmm<D±wm^mmm\z^to aic^^i, 
^^^^^-r^s^atjT«g^7 i 6^^8c7)^$ibAX{c^fT(czi4^, yew 

25 tt&ttJgLT^*. 
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T, jfc£*.tfF 2 U-if (fgg^6iI15 7. 6nm) &ffl|iLTV><&. 

i ft*>mwyt¥%2 2LT<oyt&\zfcs &miz&CTyt&& 
is (^ia^) T^^ft-c&o, *tag i fr*>mwyt¥% 2 tot 
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Z>. r>XA 9 CIA*J^1 O^^lt, -^lA^r-y 1 1±C 
^>TX Y¥®fc¥fir£fii#$nT^*. fit, ^X^3±T<7)fcgfl2 

T S jZ2 * W L R "D X # fa { Z B o T $S iZ2 £ * T 3 0 « © S ft « f ' / 1* 

->«*B/#£ft& 0 

10 ©te^XAi&Ibifc 1 2 fc/B^fc-^IH 3 m:oTit^iJ$nE.O-(4e$iJ 

15 ft¥lMcOrtffia*&«ttflg£&o«fc5fc#J5£$ft» gtf0ft¥3fc8 flDrtffli 

££fC, IM^* 2 8 t ©MO»l«l:H, 

T^X^-v 5 5 t& is > if (^0^) OFW-^iSi 

&f^^8 t^IA 9 t©fflO»^^K^tt, <?XA9*3«fc 
(/^iA7r-y 1 1 &£#B2g£ftTV>£a*, xa 9 xa 

25 d <2 £ "5 K , 5t© 1 frb^XA 9 tTO)tK©iftl:loT, ^ftft 

# a £ ^ <J:©jr $ n s c t <z) & u i? is sc*^js3c s nt ^ s . 
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(7, 13) U£&m^T-?Xi? 3 43<fctftfXA9 £>{&Mf|iiJfl¥£fT^& 
•3T?^nf->'5 t^IAXf-y 1 1 <h£, t>^TH7X^ 3 t 

15 2 i:7&^«tfiJc$nTViS. 

20 SSMttBR 1 *WLJ^>**K:8BPBB«:*rr*£aftM 1 <fc, l/>X/& 
#L 2 <h, *<DVX./\m<DU>XW±\Zmit>nR'0*£:\zmn&&1ii 

Wl^tUnii, BJMEM2 il/>X^L 2 £ ttfiiBSit»S:fllfiJt L > 
l^>Xj«#L 2ttME*M*©JH8r« (Soffit*) *i«l/T^S. 
25 fr*5> &«ft¥&8£«/£-f ST^T©^^ (Gls G2, Ml, 
M2) tt#-©3t«lAXl:aoTEI^nT^I)„ iftMltt- 
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i <DBf$.tiLW<DT&&\zmmzn, wmu 2 w^xa 9 \zm:m ltbb 

fl!7t^K 1 £^LT, 77^/^->0-^i (iflSJfft) IZBfXT 
So I rt^cDftte. 1 (D^>^^pg^^t/^>x^^L 2 

J&#L 2 4dJ;OTMM 2 CD^^PSIS^LT^XA 9 I±[;7X^A* 

(U>Xj£#) fCtt^S - (CaF 2 g|) OTITIC. ®7t 
t^Cc^F, 1/-+^©%^* 1 5 7. 6nmT$0, 15 7. 
6 nmftjfiTttC a F 2 (DfflJff^«, + 1 p mO&ft^ffc&fc 0 - 2. 

4 X 1 0 -*<Dm-a-C&itV* - 1 pmCD&ft^fc&fc 0 + 2 . 4X1 
0 - ^SiJ^-T^^f^o 

LTc^oT, *Mfil5 7. 6nmf:*ft5CaF 2 Olf/T$ttl. 

5 6 0 0 0 0 0T^5, fit, KtTl:Mt^lilWJ:^2 
HMWcfel^T, 15 7. 6 nm+ 1 0 pm= 1 5 7 . 6 InmCMt 
5CaF,0SJf$lll. 5599760T&9, 157. 6nm-l 
0pm= 1 5 7. 5 9 nmlZftTZ C a F 2 tf>B#f¥te 1 . 5 6 0 0 2 
40T£>£ o J^TO^3 5^]ljS0iJ4o e t^4^^^J^4oV^T, 15 
7. 6 nm+ 2 pm= 1 5 7 . 6 0 2 nml:Mt5C a F 2 0ISt$(J 
1. 5 5 9 9 9 5 2T*D, 157. 6 n m - 2 p m= 1 5 7 . 5 9 8 
nmWSC a F 2 <D@#t¥W: 1. 5 6 0 0 0 4 8X"fe5. 
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«ffi±©ffiH*T©}fcttfciao&E« ^ztL, JI",£eM¥ 

g^rtL, Rft^gc£ k £ U n &<D$mW&?k* C B £Lfz£%. 
UT<D^ (a) TS^n^o 

z = (y 2 /r) / Cl + { 1 - (1 + k) -y 2 /r 2 } 1/2 ) 

+ C 4 • y 4 + C 6 • y 6 +C 8 • y 8 + C 10 • y 10 

+ C 12 • y 12 + C 14 • y 14 ••• (a) 

&mmm\z&^T, $mmmmzm^nrzu>xm\z\s.m^n(D^ 

MHZ *EP£ttLTV>£ 0 

im, 1 MMM) 

>xmf&*^rm'v&z> 0 mimmm^\t, 57. 6nm± 

m2<DKmmmmmye¥%\z&^T, mi u>xug -txzm 
fr^miz, ^x?m\z}mmBW(D&wzfartfziE*-xt)xu>x-L 

11 ^X?m\zmtWMW<DthW$:farttclE*-Xt)X U>XL 12 

t. vjL/\m\zm*mw^K<Dww*farttz.TE*-xt)x u>xl 13 1 

£tz, ^2u>x§¥G2«, ^x^#j^^jiisn, -?x?m<Dmtf$m 
mmmzBf&z tifcMwi' > xl2\ ^Ts^m^mtnmmmmz 

BJ&2ntzm\!hl'>XL22 t. ?XA#H;:#MMffiM#0 a® 

iffiSMi (M2, L2) CDBtfTg&^tf^T&l^X/tftL 

^snxi^, Bj»M2©sit]BR t x z fig tw m ® * ft w- 
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ft^^S : ram) d «=&®W$ft± 

iawr^:^-&®ra[H (mm) ntt^iDjRStcSsf-rSJBlff^&^tlie 

10 &*5, SffiRgdtt. RM2nz>m\Z*:<D$m$:&Z.Z> h<D£T2>. L 

£>fti&4 1 Tteil<i: U ■t©te©^i&«t 1 TttjEi:UTViS. fit, ftiS 
© A W ^ ft IZ ft t> £> T T 7, £ ffiij {c ft ^ o T O ® CD ft ^ m £ IE i L , 

A = 1 5 7. 6 nm 
0 = 0. 2 5 0 0 
20 N A = 0 . 7 5 
$=16. 4 mm 

r d n 

25 (7X^1) 201.4588 

1* 199.4801 23.6189 1.5600000 ( 1/>XL11) 
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1 QQQ 0 C 7 C 

i y oo. i o 


9 ft Q 9QH 1 

z oy . zyu 1 


0 T 


940 Q/lfi9 

Z4o. y40z 


OO. 444 y 


A 
4 


1 nno Q/17/1 

1 uuz. y ft 1 4 


1 Q 1 1 9fi 

1 y . 1 1 z u 


0 


i u y . 0 0 0 1 


Z O . DOUD 


fit 


1 40 An 1 n 

l^O. *±U 1 u 


Z 1 . UUUU 


7 
( 




35 4787 


± 

0 T 


- 1 Q7Q AA77 


97 oc on 
z < . 0 0 0 y 


Q 

y 


91c Q777 

z 1 0 . y 1 1 t 


10. 0^ z 


1 n± 
1 u* 


000. oyou 


L U . OZZD 
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1 1 


— 9 £ 9 79QQ 

-Z u Z . ( z y 0 


1 40. DD 1 0 


1 9 
1 Z 


— /i 7 Q 0 9 Q9 
-4(0. U ZoZ 


9 c: c 9/i 7 
ZD. D 04 f 


1 Q i 


_Q C /I Q 1 A 

y 0. 4y 1 4 


19 ^ Q 
1 Z . 0 00U 


1 /I 


17/1 Q /I 7 A 

1 (4. y 4 / 0 


0 u. UUUU 


1 0* 


9/1 Q HQ/1 9 

Z4y. uy4z 


070 9«nn 

O lU. Z5UU 


10* 


-Qfic; AA7Q 

y d d . 44 / y 


A 9 89 fi 5 
4 z . 0 z 0 0 


17 


-8820. 5445 


-42. 8265 


18* 


-965.4479 


-223.7172 


19 


346.8643 


223. 7172 


20* 


-965.4479 


42. 8265 


21 


-8820. 5445 


10. 0000 




(fl/M) 





r /c 
25 II 199.4801 0.00000 



1.5600000 (b->XL12) 

1.5600000 (U>XL13) 

(P*i§Pi&9 S) 

1.5600000 (U>XL2\) 

1.5600000 (U>XL22) 

1.5600000 (U>XL23) 

1.5600000 (1/>XL24) 

1. 5600000 (U>Xfi£:frL 2 ) 

1. 5600000 (MWKMMR 2 ) 

1.5600000 OBiffiKMffiR 1 ) 

1. 5600000 (]/>Xf&ftL 2 ) 



C 4 

-9. 61173X10-' 
C j o 
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■2. 14569XKT 13 

C i 2 

0. 00000 



7. 59160X 10- 18 

Cm 
0.00000 



-5. 90665 X 10" 22 



3 1 248.9462 
C 6 

-4. 68023X 10- 12 

C i 2 

4. 46701 X 10" 25 



K 

0.00000 

c 8 

3.66473X 10-' 8 
0. 00000 



c 4 

-1. 55615X 10" 7 
C i o 
2. 7685 1 X 10- 21 



6W 143.4010 
C 6 

2.48237X 10' 12 

C x 2 

-2. 1 5738X 10- 24 



K 

0. 00000 

c 8 

I. 10343X 10" 15 
0.00000 



c 4 

-1.49247X 10" 7 
-6. 65598X 10' 20 



8® -1979.6477 
C 6 

-4.01544X 10- 12 

C , 2 

-6. 1 5241 X 1 0" 24 



K 

0. 00000 

c 8 

-6.89483X 10-' 7 
C 14 
0.00000 



c 4 

-9.40388X 10" 8 

C i 0 

1. 70469 X 10' 20 



K 



c 4 



WO 00/39623 



41 



PCT/JP99/07225 



1 0 W 838. 3980 
C 6 

-1. 59516X 10' 12 

C i 2 

0.00000 



0.00000 

c 8 

-3. 15148X10-' 6 

Cm 
0.00000 



1. 88036X 10 18 

C l 0 

-2. 20945X 10" 20 



1 3ffi -98.4914 

C 6 

10 -2.42295X 10" 12 

C j 2 

1. 37831 X 10" 23 



K 

0.00000 

c 8 

1.58927X 10-' 5 

C 14 
0.00000 



c 4 

1. 67077X 10" 7 

C i o 

-1. 11815X1 0-' 9 



15 1 5ffi 



20 



25 



i 6 m 

1 8® 

2 0® 



249.0942 
C 6 

2. 1 1000X 10-" 

C i 2 

0. 00000 



-965.4479 
C 6 

-7. 96595X 10"' 5 

C j 2 

-1. 26805X 10-" 



K, 

0. 00000 

c 8 

-3.82147X 10- 15 

C 14 
0. 00000 

K 

17.065794 
C 8 

-8. 95740X 10" 19 

C 14 
1. 50073X 10 " 



C 4 

-1.42562X 10-' 
C i o 
2.44894X 10" 19 



C 4 

7.65400X 10" 9 

C 1 o 
6. 26276X 10"" 
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D=300. 000 mm 
R = - 9 6 5 . 448 mm 
5 £1=0. 6249 
j32 = 0. 4000 

( 1 ) D/ I R I = 0 . 3 10 7 

(2) 1/31/0 21= 1. 5622 

10 iRiit^^T, YtemmZ, ^fitt'fMfil 5 7. 6nm^, 
itil 5 7. 6 nm+ 1 0 pm= 1 5 7 . 6 1nm^, -^[115 
7. 6 n m- 1 0 p m= 1 5 7. 5 9 nm^f tl^'tl^L/Tl^o 

JKMHrt^WS^fccfc-Sfc, fB 1 *««IT»4, 1 5 7 . 6n 

m± 1 0 pm^®7t7t{z*fbTfeiKM*m$f fc«UE;*nTV>5 II 

5 7. 6nm©F 2 l/-9 tf )t[:MLT, V> 1/ >Xtt»T, iiMl 

£*£Mft3c:£fc<» o. .7 5®«i»NA*i§nttfei:, tfx 
20 A±T16. 4rara0'f ^-^-^;P4ifilt 5 : t^Tt 5. 

0. 1 /imUlTOiSM^Mt £fc> ffi 1 « 
0»JTtt. gSTt^l^^it^ 1 6 . 4mmO'f/-yit-^;WTl 5mm 

25 ^^fflVife^^^fc&ff^ utllJ: 0, «^tf3 0mmX4 0ramO| 
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^157. 6 nm± 1 0 p m©»*BfcK:** L-TfciR^ Sr^tf»iR**«tt 

TX^ffi'J{C^^M^^COdb®$r|R]ttfeIE><^X^X l/>XL 12 £, £ 
10 £3c£*lT(^£o 

^2u>xs¥G2«, -?7,?mfrt>m\z. ^xzftwmmm 

Bf&Ztlfzm&Uy XL 22 <k, ^X/\ffiiJ^#M^®^«^i£bM^r6](j'^ 
IE* U>XL23 ^X/\{BiJ{3#^®?^t>:©D3MSr^]tt/iIE 

15 U>XL24 <k^e,1f^$nTVi-5o 

g®St*& (M2, L2) OH#Tg|5£*fj£T& U>X/*#L 

J#$nTV>5o SJMM 2 ©MR 2 -TXd7ffl'Hl[H]®£fttt 

20 ^©^2tc, ^2^]f^0iJ(D^^jajfTi^^^^(7)lt5T;O{g^*i(f 

^2K4dV>T, A te^ft^<D + 4>&«£> /3«&!^g*££, NAiiMJ 

CD ft i££ CD it If T^^r6]t'aofc^X^fflij75^CO®cr)J©^^, r te&®C9 
25 E»3M£ (IWI©«^i:HI^ftf¥g:mm) cite g- ® CD iM ± 
RRg-r&ft^MI^R! (mm) n t;i:ttT<£>S3«£^n^ 
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[*2] 

(£gft7C) 

A = 1 5 7 . 6nm 
10 0 = 0. 1667 
N A = 0 . 7 5 
0=16. 4 mm 





\ r 


d 
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1. 
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1. 
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5600000 


(U>XL22) 
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-9.84338X 10" 26 0.00000 



6® 135.8731 
C 6 

4. 10629X 10" 12 

C i 2 

-2. 87148X 10" 24 



K 

0.00000 

c 8 

1. 24814X 10' 15 
0.00000 



c 4 

-1 . 31 223 X 10" 7 

C i o 
-6. 18827X 10" 20 



10 



15 



8® -1646.0094 
C 6 

-1. 74464X 10-' 2 

C ! 2 
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AC 

0. 00000 

c 8 
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Cm 
0.00000 



C 4 
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C i o 
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C j 2 
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c 8 
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c 4 
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C i o 
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25 13® 
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1. 88420X 10" 7 
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-6. 07613X 10 12 

C j 2 

2. 06538X 10-" 



2.32619X 10-' 5 

Cm 
0. 00000 



-2.09690X 10-' 9 ' 



10 



1 5® 450.8009 
C 6 

2. 29629X 10-" 

C j 2 

0. 00000 



K 

0. 00000 

c 8 

-4. 70746X 10-' 5 

C j 4 

0. 00000 



c 4 

-1.45913X 10- 7 

C ! o 

3.43229X 10-' 9 



1 6® -1060.8317 
18® C 6 
15 2 0 ® -2. 92379X 10" 14 

C ! 2 

-1. 11194X10" 27 



/c 

18. 256260 
C 8 

-4.67533X 10" 19 

C 14 
1. 25627X 10"" 



C 4 

7. 10920X 10" 9 

C l o 
4. 87403X 10" 23 



20 D = 2 9 1 . 067 mm 

R = - 1 0 6 0 . 83 2 mm 
13 1 = 0. 4 2 2 9 
/3 2 = 0. 3941 
( 1 ) D/ I R I = 0 . 2 7 4 4 

25 (2) I 0 1 /13 2 1= 1. 0731 
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£*JV>T\ YfemMZ. £*tt4><b&ft 1 5 7 . 6 nm£, $ 
SS« 15 7. 6 nm+ 1 0 pm = 157. 61 nm£, — 1 5 

7. 6 nm- 1 0 pm= 1 5 7 . 5 9 nm^f 

5 fC, ^fiijig^ 1 5 7. 6 nm± 1 0 pm©«ftftfc*f LTfeJK3g*<&*? 

10 0IJ£R«K:» ^Rfi^l 5 7. 6nmOF 2 l/-f^[:*ttT, '>ft 
^U>X&;$CZ, 3£mMl&±M{frZ>Z.ttSL<, 0. 75<D«JNA 
^Si^-rs £: fb\Z, ")IA±-C1 6. 4mmfiD'f^-J?D-^;PSi 

1 6. 4mm<ZM * — vlt— ^l/l*]-? 1 5 mm x 6 mm&mBft Izmfe 
5 Z. £ \Z «fc 0 , 0»J*.fc£3 0 mmx 4 0 mmO^C 7X ^ /t^ — > 
20 C^3^»J] 

WtttSSO, J£fi«J&< 1 5 7 . 6 nm± 2 pm©S3t3tt*rLTfeJR 
25 H6©KStEtftt#3fc¥*K:*3lr>T, jgll/>X»GlH VX^ffliJ 
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S2l/>X»G2tt, TX^ffiiJ^GiHiw, ?X^IJ©ffi« 

DO U> XL 25 £/^£f«/&£nTV>£ 0 
10 (M2, L2) ©JI#rgP£tlij£T3 U>Xj#.ttL 

/$£nT^-5o I'Jg|M2<Z>£lt®R 2«. ^ ffiiJ^Gfl® 

15 ^3k&^t, a \zmytyt(D pit&mmmz. namii 

(«l0l^ll(JEM$*l:mm) d«^ScD$4± 
20 r^Rit-&:b*,ffi^KS (mm) n tt^O^fiKft-T &JS#T^£^n^ 

tztf-ox. wmmd<Dttmz, *®swffiR2^e>^MMit®R 1 

©^tffttfttl, ^"(DteOTtg&^-xf^iEi LTV^o fit, KB 
C3® <D ft £ ^ £ t- T V>3 o 
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[S3] 

A = 1 5 7. 6 nm 
0 = 0. 2 5 0 0 
5 N A= 0 . 7 5 
0 = 26. 4 mm 





a- r 


212 4984 




i 1 




1* 


271 1840 


55. 1190 


1. 


5600000 

v u u u V u v 


( U > X L 1 1 ) 


2 


-1813 8535 


292. 8580 








3* 


311. 8049 


27. 9307 


1 . 


r n f\ r\ r\ r\ n 

5600000 


( U >XL 12) 


4 


-5255. 1075 


1. 0000 








5 


152. 8546 


25. 0365 


1. 


5600000 


(1^>XL13) 


6* 


216.9976 


40. 6000 








7 


oo 


11.5638 








8* 


-6722. 7061 


18. 6098 


1. 


5600000 


(U>XL21) 


9 


161. 3409 


42.0666 








10* 


423. 2188 


60.0000 


1. 


5600000 


(U>XL22) 


1 1 


-178. 2896 


146.6461 








12 


-744. 0670 


54. 2587 


1. 


5600000 


(U>XL23) 


13* 


-142. 1914 


16. 5488 








14 


278. 3048 


50. 6377 


1. 


5600000 


(U>XL24) 


15* 


2290. 2523 


63. 5676 








16 


-4911. 6877 


35. 3230 


1. 


5600000 


(1/>XL25) 
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1 (* 


MOO. Ui£4o 


Zoo. 0990 






18* 


-951. 7953 


30.2109 


1. 


5600000 (U->XfiJc#L 2) 


19 


-4911. 6877 


-30.2109 


1. 


5600000 2 ) 


20* 


-951. 7953 


-226.3990 






21 


344. 7892 


zzt>. oyyu 


1 

1 . 


bbOUUUU (SlII&fJlfllK 1 ; 


22* 


-951. 7953 


on oi nn 


1 . 


5600000 C V s 7s fjx.77 L 2 ) 


23 


-4911. 6877 
(^x/M) 


in n n n n 

lu. 0000 
















r 


K 




c 4 


i m 


271. 1840 


0.00000 




-4. 13100X10" 9 




c 6 


C 8 




^ 1 0 




-4.86836X 10" U 


5. 18033X 10 


-19 


0 0 a 0 n 1 1 a - 2 3 

-2. 34891 X 10 " 




C i 2 


1 4 








0.00000 


0. 00000 








r 


/c 




c 4 


sm 


311.8049 


0.00000 




-1. 61517X10" 7 




c 6 


c 8 




C 1 0 




-1.25518X 10-' 2 


1.97882X 10" 




5. 26274X 10" 21 




C j 2 










-6. 29521 X 10" 25 


0. 00000 







25 

6® 



r 

216.9976 



K 

0. 00000 



c 4 

-1. 23619 X 10' 7 
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c 6 

3. 70374X lO" 2 

C l2 
9. 15839 X 10-26 



C 8 

6. 92531 X 10" 16 
0. 00000 



C ! o 
-5. 14929X 10" 20 



10 



8® -6722.7061 
C 6 

-5. 25993X 10" 12 

C i 2 

-2. 07292 X 10" 24 



K 

0. 00000 

c 8 

6. 65324X 10" 17 

C 14 
0.00000 



C 4 

-7. 87222 X 10- 8 

C i o 
-2. 77521 X 10" 2 ' 



1 01 423. 2188 
15 C 6 

1. 39256X 10" 12 

C ! 2 

0. 00000 



K 

0.00000 

c 8 

-1. 14067X 10-' 6 

C 14 

0.00000 



c 4 

2.83109X 10- 8 

C i o 
1. 60286X 10" 22 



20 



25 



1 3 ffi -142. 1914 
C 6 

-4. 96671 X 10' 13 

C i 2 

7. 74512X 10" 25 



0. 00000 

c 8 

2. 11714X10- 16 
0.00000 



c 4 

6.81342X 10- 8 

C ! o 

-9. 23870X 10- 21 
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1 5 ffi 2290. 2523 
C 6 

3. 60552 X lO" 12 

C j 2 

0.00000 



K 

0. 00000 

c 8 

-3.34833X 10- 16 
0. 00000 



c 4 

-3. 65549X 10 18 

C 1 o 
-5.30167X 10" 20 



17® 7183.0248 
10 C 6 

1. 69228X 10" 12 

C i 2 

5. 70974 X 10- 35 



0.00000 

c 8 

1. 62175X 10" 16 

C 14 
0. 00000 



c 4 

-2.46580X 10- 8 

C i o 
-2. 27785X 10' 19 



15 



20 



1 8® -951.7953 

2 0® C 6 

2 2® -2. 48038X 10-' 4 

C 1 2 

-1. 96463X 10"" 



16. 818076 
C 8 

-8.45982X 10" 19 

C,4 

2.43799 X 10" 32 



C 4 

8. 20688X 10* 9 

C i 0 

8. 17477X 10" 23 



D= 2 9 2. 019 mm 
R = - 9 5 1. 795 mm 
25 )3 1 = 0. 6083 
0 2 = 0. 4110 
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( 1 ) D/ I R I = 0 . 3 0 6 8 
(2) 1/31/0 21= 1. 4799 

5 Uttl 5 7. 6 nm+ 2 pm= 1 5 7 . 6 0 2 nm£, -^ijj!ttl5 
7. 6 nm- 2 pm= 1 5 7. 5 9 8 n m S-tn^tlS L T V>£ . 
JR&Bia>&8H6ri>&J:'3fc, Sg3#|«iJTW;, IWi 5 7. 6n 

5 7. 6nmOF 2 U-f3tt*tlT, l> U > Xtfc&T, ±iMl 
&«tl»:t/j:<, 0. 7 50«HNA$*«t5i:tfel:, 

0. 1 ^mJ!^TcO^#$rji^rsci:*t-e$^ 0 

2 5mmx 8mmCDWl;^l, 1 m<DX* * >U9t\z 
=k0 2 5 mmx 3 3 mm<Dmmz-?X trrt$ — >&ifc^-?2> Z\ 

20 ifl^^ffoTfciV^ 

mifi 15 7. 6 nm± 2 p mORftftfcfct UTfeJRM£<£tfftiRSi?Wi 
0 8 ©gatJffl^lSfcft^&fcfc^T* Jgll/>X8G1}1 TX^ffl 
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t, ^x?mizimmm%v>ww&m-ffzik*-xt)x u>xl \z 

^XZMiZimWBVtCDiIhm&fattfzlEt-XJjX U>XLIA i^b 
^2l/>Xj^G2lt TX^^'J^bJli{C, N^^ffiiJf^Mfl? 

>XL23 ^XAffiiJ<D®j^#I#®JEm(3^/£ 

io $n/tMflu>XL24 i^b^^^nTv^o 

mm^mm (M2, l2) ©®ra£«/#-f &i/>xj##l 
2 it. ^xzm\zm*mBft<nwm*farttzmmv>xmzB&ztLT 

raplT^t)-fe®raFi (mm) n te^k&*K#T&JSf«£^*l^ 

nitric. 

£#oT, M^R|d(D^F^«, «ISItIR2^f>«ISiraRlST' 

<d x m -fi ft \ z & t> b r t x * ffia ( c iri a> o t £b si <d m m ¥ s £ ie t u . 
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A = 1 5 7. 6 n m • 
5 /3 = 0 . 2 5 0 0 
NA=0. 75 
</> = 2 6 . 4 mm 





r 


d 

90. 0000 




n 




1* 


-1040. 1889 


16. 8787 


1. 


5600000 


(U>X*L11) 


2 


-284. 5252 


441. 0860 








3* 


248.9993 


31. 6042 


1. 


5600000 


(1/>XL 12) 


4 


1868. 1161 


86.0264 








5* 


-256. 4757 


15.0000 


1. 


5600000 


( l/>XL 13) 


6 


-1079. 5886 


1. 0001 








7* 


160.4237 


39.0505 


1. 


5600000 


(1/>XL14) 


8 


1268.4783 


3.7000 








9 


CO 


70.0471 






mni&<o s) 


10* 


-129. 2757 


15.0000 


1. 


5600000 




11 


-277. 5549 


78.6066 








12* 


-1494. 7189 


45.0000 


1. 


5600000 


(lx>XL22) 


13 


-238. 2212 


91.8347 








14* 


365. 9254 


18.9298 


1. 


5600000 


(1/>XL23) 


15 


-701. 6534 


129. 1513 
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16 


4243. 7172 


16.9695 1. 


5600000 (l/^7 k L24) 


17* 


-216. 4772 


o n n i t n n 

290. 1728 




18* 


-2125. 3388 


59.9425 1. 


5600000 ( 1/ ^7, mn L 2 ) 


19 


5996. 9618 


-59.9425 1. 


5600000 (g®£tt®R 2 ) 


20* 


-2125.3388 


-230.3293 




21 


350. 1412 


O O A O O A O 1 

230. 3293 l . 


5600000 (SS^fTHR 1 ) 


22* 


-2125. 3388 


59.9425 l. 


5600000 ( 1/ ^7, wear L 2 ) 


23 


5996. 9618 


10. 0000 






(r>x/\pS) 














r 


K 


c 4 


i m 


-1040. 1889 


0.00000 


8. 50114X10" 9 




c 6 


c 8 


^ 1 0 




9.40854X 10'' 4 


3. 85092 X 10 18 


r a f* o n c\ v> 1 a - 2 2 

-5. 46679 X 10 " 




C i 2 


C i 4 






0.00000 


0. 00000 






r 


/c 


c 4 




248. 9993 


0.00000 


-1.42904X 10" 10 




c 6 


c 8 


C ! o 




6. 60616X 10-' 4 


3. 65786X 10-' 8 


-1. 09842X 10-" 




C j 2 








4. 97484X 10-" 


0. 00000 






r 


K 


c 4 



WO 00/39623 



58 



PCT/JP99/07225 



5® -256.4757 
C 6 

1 . 21604 X 10 13 

C i 2 

6.87071 X 10' 27 



0.00000 

C 8 

1 . 20391 X 10" 17 
0.00000 



5.80903X 10" 9 
C i o 
1. 45440X 10-" 



10 



7W 1 60.4237 
C 6 

5. 93636X 10-' 3 

C ! 2 

9. 08641 X10-" 



K 

0.00000 

c 8 

6.46685X10-' 8 

C 14 
0.00000 



c 4 

-6. 83384X 10' 9 

C i o 
5.93586X 10" 22 



15 10® 



20 



25 



-129. 2757 
C 6 

5. 20234X 10" 12 

C ! 2 

-3.28458X 10" 25 



1 2 1 -1494.7189 
C s 

-2. 21766X 10" 12 

C i 2 

1. 29445X 10' 25 



K 

0.00000 

c 8 

1. 68410X 10-' 6 
0.00000 

K 

0.00000 

c 8 

1. 10527 X 10" 16 

C 14 
0.00000 



c 4 

-1. 19158X10" 8 

C 1 0 

6. 16591 x 10 2 ' 



C 4 

3.04547X 10" 8 

C ! o 

-3. 25713X 10" 21 
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1 4® 365.9254 
C 6 

1.05958X 10-' 3 

C i 2 

-1. 62147X 10- 26 



K 

0. 00000 

c 8 

-2.08225X 10-' 1 
C 14 
0. 00000 



C 4 

-3. 76800X 10" 8 

C ! o 

1. 53887X 10* 21 



10 17® 



15 



20 



1 8 m 

2 0® 
2 2® 



-216. 4772 
C 6 

-1. 20868X 10" 13 

C 12 

0.00000 



-2125. 3388 
C 6 

-2.56941 X 10" 14 

C J 2 

1. 10317X 10"" 



K 

0.00000 

c 8 

-2. 81385X 10- 18 
C 14 
0.00000 

K 

91. 723346 
C 8 

1 . 81 191 X 10' 8 

C 14 
-1. 1 1337X 10- 32 



1.07160X 10' 8 

C i o 
2.81683X 10" 21 



5. 77862X 10"'° 
-4. 17947X 10" 23 



D = 2 9 0 . 300 mm 
25 R = - 2 1 2 5 . 339 mm 
/3 1 = 0. 5 3 5 0 
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02 = 0. 4673 
( 1 ) D/ I R I = 0 . 13 6 6 
(2) I 0 1/02 1=1. 1449 

iKMUK&^T, Ytt^iS^, Hifcgte^'Mfi 1 5 7 . 6nm£> 5St 
«ttl57. 6 nm+ 2 pm=-l 5 7 . 6 0 2 nm£, -&mm\t 1 5 
7. 6 nm- 2 pm= 1 5 7 . 5 9 8 nm^^tl-ftl^LT^?). 

iKM0^b^b^&£-5t^ ^4^^JT«^3H^^i:lW|^H, & 
gipg^ 15 7. 6 nm± 2 pmOg^CJtlTM^^^f CffilE^ 

mtmmiz. ^^rau 57. 6 nm<^F 2 i/-if^tc*fbT, 

^U^XtfctkT", ±iMl ^±Mft-r^>Cl<i:^:< , 0. 7 5WMJNA 
£5t^-r3 1. 1 h\Z, ^7IA±T2 6. 4 mm<7M ^ — 5?U— i7 
&tZ>Z\£rf-V&2> 0 tfc^oT, ^4HM^JOSlt®J/f^{t^^^^ 

8mm©^MHS^t« 1 IDCDX^ >m^tizj: V 2 5 mmX 3 3m 

2||M#iJ<h|^«{l|fi^lE|C0X^^>®7t^ffll^C^#®7 1 £^ffoTt>^ 

(If? 2 HJg^li) 

*%bj<z)^ 2 mmMm\z&zKMmmBmytm%*mw?z> 0 
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«&) *»/h«*T!B5tttt*«T*«^XA9±tc»fiJcrSfc«>©»2|S 

^e>JH(c, iE©iJf^£tt4»l^>Xil¥Gli, MPftOSt, IE 
<DJ3tJr?7£WT5SS2 U>Xi¥G 2 t)4^W$nTt^. 

l/>X^L2t, *i*il;:BlP» OfcjgififflS) £WT3J£tt®R2 

&mft¥&8*M]&-?2>?'<T<Dyt¥mm (Gl, G2, Ml, 
15 M2, L2) ©3fcttlAXfc»oT6afi£ftTtr>5. £jftM 

i iz--&m<DBiiztiLm<oi&mz&m2n. wmu 2 9 

20 Oft £iM 1 O^&^PgRELtf 1/>XJ5£#L 2 ^^IT 

B'J«M2-eSl*Sn, i'J^M2TSW$nfc7 1 6«l/>X^^L 2 £;ffL 
TiftMlTSWStlS. 1 TKStSnfcfttt* U>XtfZftL2 

RZf&mM 2<D^^mnm^^CLT^X./\ 9 ®±fC7X 2 A*- ><D~ 

(\s>XJ&ft) l:ttf5 (CaF 2 IS|) ^«fflLTt^. gift 
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7tT-£>3F 2 U- J tfyt<D5%m'P>bfc&\$l 5 7. 6nmT&9, 157. 
6 nmtfjGTteC a F 2 <Z>JBJ7Wi> + 1 pmO&fi^t*^ 0 - 2 . 
4X1 0- 6 OSJ^T"ffl:l, -1 + 4X10" 

5 tot. 1 5 7 . 6 nmWSC a F 2 ©JB#T^te 1 . 5 

6 0 0 0 0 0 Tfe£o fit, &HS60yfc*5l>T, 15 7. 6 n m+ 1 
0 pm= 157. 6 1 nmtl^fTSC a F 2 ©JB#r*te 1 . 5 5 9 9 7 
60T^D, 157. 6 nm- 1 0 pm= 1 5 7 . 5 9 nmC*tt5C 
a F 2 <DmffimZ l . 5 6 0 0 2 4 0TS5. 

KH»lMUfc»St (a) \ZT&2tlZ>o &*3, &T©& 1186011 fc*3lr>T, 

#*is»tt \z mm s n& i/ > x® k «s#^<D^fflij ^ * © *# l t v> a . 

15 U>X«fiJt£5i*-r0T&5. H5ii«JT«> ftft«3&«l 5 7. 6 nm 

20 Sfe«i)OKl*llSfSl0^2«S#^^K2 t*fflf^.TViS. ^ IT, £ 
li&g&ft^&K 1 tt, -7^^3«d^«t, iEafff^om 1 U>X?SG 
It. PiP^OSt, IEJS#t:*j<03S2 U>X»G 2 %h2Bm 

MK2H +5feSRk:SSlftiIiflgRAP 1 msti^o^is 
It® R 1 ^«bfc5£&M 1 <£:, fifcglUcfff 2ftili§gBAP 2 £*r-r sin 
25 2 JEWffiR 2^e>fc£I'J$£M2 % 1HMIR 1 R^2Slt®R 2 

a> e> mra $ tit ^ s # xa ffl'j \z G3® * foj it ft ® mm * ft? z v > x&ft 
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L2 t^f ITV^. 

®£ftttfc;*x X^X U>XL 1 ^X^WC^StWOCjMS: 
ftttfcMfll^XL 1 2£, ^X/\ffigjC#J!t®Jl^CD{H]®£ftttfc^ 

xi/>XL i 4 nrv^o 

i2^>XiG2(i> -7X^^^6)11^, -77^#J(:#^W 
tt©flI^^lttfc^-X*Xl/>XL2 Id:, ^X/\#Jt;:#M#®^tK© 
M£rnntfcj^fil/>X*L 22i> ^XA#Jt;:#i#W7l^(2[H]®£fttt 
10 Tz*—7,t)7s 1/>XL 2 3 t36» SfltJ5)c£ftT^S. 

2<b\Z. ^2i#MK2tt, ^XA#JtC#JM^<AtHra£|p)tt 

. 16 1 *S«tffc¥#K 1 it«|AX©^|Rlfc*5^TMP«E0 S <h 

15 ^tt^>. 

ftMiMAP 1 t U>Xl£ftL 2 ££^UTffS2 S3*®R 2 TKS>f£*U 
S2Slt®R 2TS»Stlfc^U>X^L 2 ^IT^IRWR 

i T-sstsn, m i gWR i xsit$nfc^u>x^L 2 twm 

20 M2 ©Sg2ftifijISRAP 2 t^^lT^X/M9±Hi^$:»§. 

Sfc, ®#^te^#®T&£VX£®^e>IS^T*&5^XAEi'\ 
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IBIIWr&ib'feiEIHIM (mm) ntt^fcftft (A=l 5 7. 6nm) 

&tz. gondii %Mtsnz>m\z^<Dttn&m?LZ>b<D£?z>. ^ 



[St5] 










t£7c) 








A = 


15 7. 6 nm± 10 pm 






0 = 


0 . 2 5 0 0 








N A 


= 0 . 7 5 








<*> = 


16. 4 mm 








A n/A A = 2 . 


4X1 0" 6 (A A 




1 pm) 




r 


d 




n 


1 * 


169. 7986 


25. 120 


1. 


5600000 


2 


828. 2434 


248. 638 






3* 


419.3057 


17. 377 


1. 


5600000 


4 


-358. 6668 


1.000 






5 


99. 9661 


38.596 


1. 


5600000 


6 * 


141.0006 


11.462 






7 * 64162.6646 


15.000 


1. 


5600000 


8 


156. 1861 


10.033 






9 


0.0000 


115.356 


(F^Pi&D) 


10* 


126. 7181 


39. 667 


1. 


5600000 
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10 



15 



20 



1 1 

1 1 


1 4U. booZ 


aQ O C 7 

4o. ob / 






1 0 

1 Z 


qca no i 7 
obU. UZ 1 r 


9 9 9 n 1 

oZ. oUl 


i 

I . 


ObUUUUU 


1 9 «1» 

1 0 * 


111 icon 
-111. 1 boU 


c n o/i q 
bU. U4b 






1 A 

14 


ICO 07C/1 

1 bo. Z /o4 


c n nnn 
bU. UUU 


i 

1 . 


obUUUUU 


1 b * 


10 0 770C 
1 00. MOD 


i >i 9 7 1 

14. Z / 1 






1 c 

1 b 


U. UUUU 


zoo. boy 








17CO C 9 9 9 

1 (bo. bZZo 


9 Q 7 9 H 

oy . ( ou 


i 

1 . 


obUUUUU 


1 O *l* 


Cf\A 9 C fl 7 

bU4. ZbU f 


i 9 Q 9 C 

1 Z. yob 






19 


0.0000 


-12.936 






20* 


604. 2607 


-39. 730 


1. 


5600000 


21 


1763.6223 


-213. 659 






22 


341. 6710 


213.659 






23 


1763. 6226 


39. 730 


1. 


5600000 


24* 


604. 2607 


25.936 







r 

II 169.7986 
C 6 

-3. 1 5876X 10-' 3 

C ! 2 

0. 00000 



K 

0.00000 

c 8 

-4.58542X 10" 18 
C l4 
0.00000 



-1. 77640X 10" 

C i o 
-4. 33089X 10"" 



r k C 4 

25 3 ® 419.3057 0.00000 -2. 26166X 10' 7 

C 6 C g C ! o 
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6. 74494 X 10" 13 

C ] 2 

-1.96187X 10" 26 



2. 78902 X 10"' 6 

Cm 
0.00000 



-8. 28386X 10' 2 '' 
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0pm=157. 59 nm*f nSLTH*. JRHEl^ £ ~W £> tots. 
£o\Z. m5 m&m~C\$. &L&mW 15 7. 6 nm± l 0 pmCD@7t7t 

B&Lfc**. MiKM. #^JRM, SffiiRMft<h*<DfgiKMfc&0l3^IE£ 

5 7. 6nmOF 2 l/-f3tl:»lT, '>&^ U >Xtfc*T, ±iMl 
%±mit'?Z> Z £U< , 0. 7 5©ifflNA$Mt?)<l:tt)f:, ^1 

0. 1 amUT<OK»#*aJ5JtT*Clt^T**. i5H10i|T' 
te, fi*t$l*££ifi® 1 6 . 4mmO-/t-^WTl 5mmX6m 

^fzM€my£&?TO Z\t.\Z£ 0 > 0U*Ji3 0 mmx 4 0 mm©IS«l:7 

15 

[Sf§6H»iJ] 

u>xffij&&^-tmi?$>z>o m6mmmr'\zm5mMMtmm\z. m& 

15 7.6 nm± 1 0 pm<&«3fc3t£#UTfeiK^£:^tftgJKMa* 
Ell 2®JEttJBtf*Hft#3M&W\ 3 <Dtpmm&MJ$.TZ>rz®(D 

^M^K2tmtV^. fit, »litSMf*KlU. 

25 ^ 3ffl'j^e»)ii^, TEmmtKDm 1 i^>x^g i upmost, ieb 
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1 ftfiiSSBAP 1 &&?2>Mm$Ttl<D%i 1 OTR 1 >o /^c^'iiM 1 
t, 2 3t»iI»AP 2 ^ft5^2HWIR 2**£&£BJtt 

M2t, f§ 1 KttiBR 1 RtfffS2£t*®R 2^6iBSnt^4 l >lA 

5 SlU>XSGllt TX^»6JII^ ^X^flJt-^SjiWttcDfi 
S^fttt/i^xX^X 1/>XL 1 1 TX^ifl^fllMCflS^ 

10 «2 1/>X»G2tt 4 T**fli)&»5JHK:, TX^ffiiJK^MJ^ 

^©affi^i^^^^-x^T. u>xl 2 it, o jL/\m\z$mmBVt(D 

i£b®^fp]tt^Mai/>XL 22t> tfXAffifc#S* Ml&Vt<D£hm&filtt 

-X*71/>XL2 4i^6i^nTH5. S^lC K£2*5te#¥& 
15 K2H ^XAffiiJt^m^ttOIHffi&fRjfrtfcft^x^*^ l/>XL 2 

20 5&>rt>*1*fiJcK*5^T\ % 1 <g«tffc¥^K 1 ^eoJt^iiM 1 <J>% 1 
ftigiMAP 1 <hU>Xf£#L 2 t^^LTf 2 SlfSR 2 TK3*$n, 
SB 2 Kit® R 2TiEl*$nfc3t^U>XfiJc^L 25i)-LT^l SItIR 
1 TEttStl, 1 KltMR 1 TSIt$nfc^U>X^^L 2 £BJft 
M 2 (Dig 2ftSIifififlAP 2 i$^UT^IA®9±l:iHi&Mt5. 
25 J^T©^6IC, JB6*tti«OS»B»fl|g«^*OlS7cO«*awr*. 
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nm+ 1 0 pm= 15 7. 61nmS. -/Sifittl 57. 6 n m- 1 
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0pm=157. 59 n m£-tft-6tt^LTV>S. JR2gHj&> £> W £> frtt 
.fc^lC, lff6|l|*S0)JTte, SfifiAU5 7. 6nm±l OpmOl^ 

ftlfc^, J*ffiiR|g, #^JRH. 36ftJR«Efet*<Z)ttJK^ ! bfi»tC«liES 

5 7. 6 nmOF 2 U—*fyt\Ztt LT * >Xtit$kT\ ilMl 

£±§Hl:T& £ » 0. 7 soiilNA^Mt^ttfei:, ->X 

0. 1 jt*m&T©i*#f&£SJS'rs;i£#T#£. m6Mffi.M-V 
\t. mytMi$L&W.'&l 6 . 4mmO-f ^-^-^M*IT*l 5mmX6 
mm©m^ttlwlS:^-r^C:<i:^T#§. £ CT\ 2 HI (DX * * >«3t£ 
m^tzmgMyt&fro #>J;U£3 0 mmx 4 0 mraOtl«(: 

15 7X^7/^->^K?T?)Ci*'Tt^. 

(I3»l) 

flce<jnuiwrs^iSE0>j»**rjCTs0 1 4, 1 6, 1 8*#iLTK^t 

3 CDA 0 ^->©-## (*PM) ZMtftt Ztc#>(D%i IIS 



WO 00/39623 



75 



PCT/JP99/07225 



•^xzmfrzmiz, jE<Dmffit>zii-?2>m i u>XiG 1 1. mutso 
5 iisw®R 1 ^*uj.o4 i *fcMpa5 wmrnm ^tt^^Mi 

fc*5. &f^^&8 £«/&TST^T©^®Pi§ (Gl, G2, Ml, 
M2, L2) «$-©7t«]AX[I»oTiSi$nT^5„ £g|M 
10 1 lZ-X.m<DBmZW<DiB;®\zmm.-2ft. »J«M2ttC7XA9fcifi»b 

15 *MPg|5Sr^bTi"JMM2T*SW^n, i»M2TS»*nfc*tt±H 

(!/>Xfi£#) fctt&H (CaF 2 ^l) ^ilfflbTV^. B# 
20 F 2 U — if3t©f8Jgi* , £?afc:g& 1 5 7 . 6nmT?*5. 15 7. 

6 nmttififc&ttSC a F 2 ©JS8t ±SHH]SS^^T'Ui 

Cffl 7 gffiftl] 
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u>xmfc*^rm~e&z> 0 w,7^mm^\^. &gtg#i5 7. 6 2 4 
nm± i pm<DmftmzMVT&wmzt;tsuwmtfffiiEzntz&&yt 

5 3©*fMi i *Mj&Tz>fz#><Dmmm<DWi i j^t^^r i t. *m 

m I I ^<~><M£g^TTX^ 3 0j|ifc*{t£iiSi!/h'lg3ST'^X/\ 9 ±IC 

2 HJ*Sn/t-&iR^ffiIEU>XL 3 t&m^T^&o fit, J*U*§# 
7t¥^Kl(j: > 77^7 3ffi'J^bliH. IE@#r^<£>lf! 1 l/>Xg£G 1 

10 ^PiS^Dst, iEmmti<Dm2 u>x&g 2 t^wu m2^m^t^ 
K2ii rp&mzm i^msrap 1 *^tz>&miKti<D j m 1 jkmr 

1 fr£>&£3EMM 1 ^*^{C^2^jl)iig[5AP 2 $tt§^2S$t 
®R 2^b&£I'JMM 2 <h^WbTVi^ 0 

15 fatt fz*~X t)X 1/>XL 1 1 OJL/\M\Z£hW$:[imtzmtW 

MO^-7^XL^>XL 1 2i> 0^/\mizm$WMVt(Dthffi$:fatf 
fz*-7fiX\/>XL 1 3i, ^X£#J(3#J#»tt<7)lH]®£fttt£;< 
^*Xl/>XL14t, 3Mffi2#<DMifil/>XL 1 5 t^b^^Sti 

20 %tz. i2U>XSG2(i > TX^7fBiJ^e>lliH. 

^oi£bM^[oi^fcMOi/>XL 2 it. <yjL/\m\z&m*farttzmtw 
mt<D*-xfixi'>XL 2 2 1, -Txtmizmtwmxo&m&fart 

fz*~XfiXU>XL 2 3t. ^XZm\ZftnWttk<D£iW*$\rttzm 

ai/>XL 2 4 o ^;\m\zimmmx(D\H]m&\ti)tftz * zzxfi x v 

25 >XL25t, ^W^©p£jl/>XL 2 6 i« 77 ^ MlZimWMVt 

(Daffizfarttzm&u >xl 2 1 iw^©i£j1/>xl 2 8 1*» 
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>XL 3 £MU 1 <Dfg 1 ftfiiflgRA P 1 Jill 2 JRItMR 

P 2 *^UT^I/M9±llMi^Mt5. 

^7{C&I^T, A, jS, NA, •en^*tl±IB^ 1 £ £ H T Si 

(±Sf#7C) 

A = 1 5 7. 624 nm± 1pm 
3 = 0. 2 5 0 0 
N A = 0 . 7 5 
0=16. 4 mm 

An/AA=-2. 4 X 1 0" 6 (A A = 1 pm) 
r d n 

(7X^7 1) 97.4647 
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T, y Mmttp'bfc-g: 1 5 7 . 6 2 4 nm§, «®ttl5 7. 

624nm+lpm=157. 6 6 2 5 n m£, — 15 7. 6 
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(3, jEmifrtKDm i u>x^g 1 1, p^p^o s i£mmf)ow,2 v 

P 1 £Wt3#IJg#T*>GQffS 1 1 ^b/^±iM 1 

5 Sg2#iIiaffiAP 2 £#TSfg2JKS*ffiR 2 fre>fc*giJ&M2 <h£WL 

w&fattfrt-xxxuyxL i 1 ozL^mizamzfaVfcmiRm 
io ^Mi£hi/>x*L i 3 1. ^7,?mizmtmM#i<Dwm%:favrc*-7,t) 
>xl 1 5 tfrzm sJc^ntv^. 

^2l/>X|fG2tt, ASK. 7X^ffi«tC#^®^ 
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XL 2 4 <h> ^7X/\ffiiJlC#^M^^(DIH]®^[B]^fc^z:7^7« I/>XL 
25t« V^;\miz£3m&faftfrm*tWMW:<D *-Xt) X U>XL 2 6 
^X?m\zm$WBVl<DW'®$:fattfz*~7>tlX U>XL 2 7 t, 
20 7X^ffliJ(ia®^fB]^fcM^®^t>C^^-7^7. I/>XL 2 8 trt^Jt 

&oT, iiM l KiSttfcfg lTtMii^AP l <D^HH\z\Z, m®M&(D 
25 ^ 1 f&mft^&K 1 te, ^ffcAXW^ftK^T^Pi&O S £ 

& &fi k ess $ tiTTttt a x fcmvyt & m^tr *?>bmamtt b 
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0. 2 5 0 0 
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= 0 . 7 5 
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An/A A = - 2 . 


4X1 0" 6 (A A = 


- l p mj 
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-1 22. 021 2 
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(mate'v S ) 

1. 559238 (l/>XL 2 1 ) 

1. 559238 (U>XL 2 2) 

1. 559238 ( 1/>XL 2 3) 

1.559238 (I/VXL2 4) 

1. 559238 (U>XL 2 5) 

1. 559238 (U>XL 2 6) 

1. 559238 (U>XL 2 7 ) 

1.559238 (U>XL 2 8) 

1.559238 (1/>XL3) 

(JSfrftSR 1 ) 
(SStiBR 2) 
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2® -426.3504 
4. 0983X 10"' 2 

C 1 2 

4.8020X 10" 24 
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c 8 

-1 . 1 849 X 10" 16 

c 14 

0. 00000 
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-3.0000X 10- 17 
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-3. 3841 X 10" 8 

C x o 
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20 



7 1 -457.1505 
C 6 
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C ! 2 

6. 4066X 10" 25 
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-6.0739X 10" 7 

C i o 
-2. 42X 10' 19 



i om 



25 
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1. 2430X 10-' 5 



c 4 
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-2. 3671 X 10 



■23 



0. 00000 
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1 2 ® 81. 7494 

C 6 
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7. 1372X 10" 12 1.7680X 10-' 4 -4.12X10"" 

C ! 2 C j 4 

3.4001 X 10" 22 0 . 0 0 0 0 0 
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5. 1822X 10" 22 



K 

0. 00000 

c 8 
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c 4 
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c 4 
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f 2 =- 1 1 4. 5 
d 2 = 2 8 0 . 2 
d 3 = 1 3 . 0 
0 = 0. 20 
13 3 = 0. 3 7 8 
0 4 =- 1 . 3 3 0 
(5) f 2/ I d 2 I =- 0. 4087 
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(6) 1/3 /|3 3 1= 0. 5 2 8 8 

(7) Ij3/|3 41 =- 0. 1504 

(8) I d3/d 2 1= 0. 0464 

X, y te^ii5£, mmZ* 'MS 1 5 7 . 6 2 4 n JftiStt 1 5 7 . 

6 2 4 nm+ 1 pm= 1 5 7 . 6 6 2 5 nm$, -SMttl 5 7. 6 
24nm-lpm=157. 623 nm^ftlftlSbTl^. iK^H 
^b^b^&J^K, 3H8i£S£#]TH &gi|@5&U5 7. 6 2 4 nm± 

t> kmie £ nx n -5 ci t tmm £ tlT U 2> o 

5 7. 6 2 4 nm©F 2 l/-if^t*fbT> 'Pfc^U > Xfo$kX\ 

Mi$±iftt5ctf t i;<, o. 7 5 ommN A&mu-tz t£b\Z. 

OX./\±Xl 9. 5 mm<7M — d £tfX%Z> 0 

tot, IS 8 H^^J©M^S^*g^7t^^^S^il^g«{Iigffl Lfcii 
0. 1 ^m^TCOi^S^^ii^l-^-i^T^^o tifc, S?!81IS£ 
MX\Z. m?tmi&$:\M.'& 1 9 . 5mmC7M ^-^1f-^;H^T 1 8mm 
X7. 5 mmtD^MCiST?) £ <5„ ££T\ 1 HJc^X^r-^ 

>^^twcfc #J;U£*1 8 mmx 3 3 mmCO^^tC^X ^ - > 

^CiCiD, 0iJ;U3:3 6 mmx 5 0mm©Ml:-77^/^->^te 

(Sg 9 
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g(B# 1 5 7. 6 2 4 nm± 1 p mOUytttt \ZM L TfeJKM££ if fgiR 

mmyt¥*K2 s^^ki, K2iz^ntt^mmjE^>XL 

3 tZMz-T^Zo fit. fg 1 *S4fe#¥^K 1 tt, £ 3 £ Hi 

(i, jEmmiiom i i/>xs*G 1 upmost, iEmmti(D^2 u 
io p i &m-r2>M.m$rJi<Dn 1 sttiSR 1 a*sfc*£*M i ^siu- 

J^ftiliMAP 2 SttS«2S»®R 2a>£ft£B«J$£M2 <h£^L 
Sll/>XSGltt, TX^#J^e>HI^C. ?X/\ffiiJJ~«ffiffiM£<£>t£b 

15 Bik<D*-XtiXU>XL 1 2 ^XA#JtcM®^tfc7>a®£fp]tt 
fz*—7>*>7> U>XL 1 3£, ^XAffiiJH#^®B^OIH]MS:fB|(tyt^ 

zx*xi/>xl i 4t, vx^ffiy^^^s^tt^nos^fBjit/i^xT. 

L 1 6 tfrZffif&ZtLT^Zo 

20 i2i/>x»G2«, v^^ffiijT&^j®^, -?x?m\zimwB 

W.<D&m&faWr£*=.XXXl'>XL 2 1 -?Xi7M\Z$t&ffi&ft<D 

dhw&\*mrzm&i>>XL 2 2 1 % -?x9m\ztmwj&tt<Dehm*m-t 

rzX—Xt>XU>XL 23i, ^ 7. ? m\zmtMMVt<Ddhn&\i>]VfzM 

&u>xl 2 At. y^j\m\z}mmwft<Dwm*\ftntz*-xt>7, v 

25 >XL2 5t, ^XZmiZimmBWiiDdhW&fatftzt-TstiZ V>X 
L26i, «ffi^Oi£il/>XL2 7t > T X £ ffi'JIC^^ BJBttOdb 
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#X I/>X*L 2 0 tfrZffif&ZtLT^Zo 

5 ■ feoT. i Kisttfcsg i ftSiiSBAP i (Dmmizte, nmmvtcD 

10 a^SttJfcfciS^T* ff§ 1 tt«ft¥*K 1 feiRMffllEP 
>XL 3£MU iiM 1 CD^ 1 7t^|i§^l5A P 1 & |£ T SI 2 JK & |jg R 

swsn, ^ i sftiSR i TjE»$nfc^iyaM2 o^2^aLiafiRA 

A = 1 5 7 . 6 2 4 nm± 1pm 
0 = 0 . 2 5 0 0 
20 N A= 0 . 7 5 

0 = 26. 4 mm 

An/AA=-2. 4 X 1 0 ~ 6 (A A = 1 p m) 
r d n 

(7X^1) 75.8647 

25 1 -138.8650 40.0000 1.559238 (U>XL1 1) 

2 * -178.8588 12.1586 
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i . 


J u V L a Q 


f V 1? 7 9 1^ 




15 
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ij 1 J . 1 U a U 


1 0000 
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ti u u . i/ U J U 
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1 180 0586 
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u u «y u O L) 


V ^ /\ l~t & O ) 
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182. 3363 


1. 0000 










20 * 
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39. 7606 

V v • 1 V U U 


1 . 
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( U > 7T L 2 4 ) 




21 


-23525. 3704 


16. 8400 








20 


22 


1074. 5932 


39. 6090 


1. 


559238 

U U i/ U V u 


(\y >XL 2 5 ) 




Zo * 


once oioi 
oUob. o 1 o 1 


o. ObUb 










24* 


1780. 4798 


20.0000 


1. 


559238 


(U>XL 2 6 ) 




25 


867. 2991 


43. 1760 










26 


488. 6712 


29.7592 


1. 


559238 


(U>XL 2 7 ) 


25 


27 


-250.0000 


1.0000 
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652. 1667 


24.0002 


1. 
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9Q 


L 0 U . UUUU 


i nnnn 


30 


-ROB 1 1 3R 


4n nnnn 

*± u . uuuu 


31 * 


-195 7954 


1 0000 


O u 


-bfi? 4741 


20 0000 


33 

o o 


-258 5729 


72 41fi3 




-143 ^4^2 


20 0000 


35 


« * j c\ r\ c\ r\ 

1 14. 3829 


15. 0000 


36 
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-290.6011 


38 


436. 0719 


290. 6011 


39* 


-2770. 8948 


13.0000 






0. 0000 



1. 559238 (1/>XL 2 9) 

1. 559238 (U>XL 2 0) 
1.559238 (1/>XL3) 

(MHIR 1 ) 
(SltMR 2) 



r k C 4 

2ffi -178.8588 0.00000 1.3991 X 10' 7 

C 6 C 8 C 10 

4.0015X10" 12 3. 5814X 10-' 6 2.6293X 10' 20 

C i 2 C 1 4 

-7. 5676X 10" 24 3. 1 558 X 1Q- 28 



r k C 4 
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C 6 C 8 C , 0 
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1. 2317X10" 24 



-3. 9961 X 10" 29 



8ffi 288.1756 
C 6 

1. 461 OX 10-' 2 

C i 2 

-1.8853X 10" 25 
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C 4 
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-9. 3449X 10" 21 



10 



15 
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0. 00000 
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C j o 
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1 1 W 2601. 8744 
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C J 2 
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0. 00000 
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25 14® 
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0. 00000 

c 8 
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-6. 81 14X 10"- 
C i o 
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-4. 9305X 10-" 

C j 2 

-6. 9020X 10"" 



8. 9448X 10" 16 
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1 6 m 200. 9038 
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C l 2 
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c 8 
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25 
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2 3® 3065. 3181 
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1. 2104X10-" 

C ! 2 

3. 1859X 10" 23 
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c 8 

1. 7148X 10" 15 
C 14 
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C 4 
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15 2 8 ® 



20 
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25 
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C 6 

9. 5614X10" 12 

C i 2 

-7.4253X 10" 24 



-195. 7954 
C 6 

8.0986X 10" 12 

C i 2 

-1. 6508X 10" 23 
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0. 00000 

c 8 

7. 2067X 10" 16 
C 14 
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0.00000 

c 8 
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C 14 
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C 4 
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3 7® -2770. 8948 
3 91 C 6 

-3. 9716X10-' 6 

C x 2 

-2. 3785X 10" 30 



K 

0.00000 

c 8 

-7 0721 X 10" 20 

C 14 
1. 6673X 10" 35 



C 4 

1 . 2052 X 10" 9 

C i o 
6. 5028X 10" 25 



10 f 2 = - 1 1 0 . 7 

d 2 = 2 9 0 . 6 

d 3 = 1 3 . 0 

0 = 0 . 2 5 

3 3 = 0. 392 
15 0 4 = - 1 . 349 

(5) f 2 / I d 2 I = - 0 . 3811 

(6) 1/3/331=0. 6378 

(7) | 0//3 4 I =- 0. 1854 

(8) I d3/d 2 1=0. 0447 

20 Ell 9«, ^9HSfi^JH*SJj-S«iR^Sr^r0T»-5. JRISHKfcH 
T> yttlfeHift. *»tt*iC?»*l 5 7. 6 2 4 nm£, 1 5 7. 

6 2 4 nm+ 1 pm= 1 5.7. 6 6 2 5 nm* t -jS«ittl 5 7. 6 
24nm-lpm=1 57. 623 nm*f ftfnSl/TV»5. J&MS 
*^i6*^J;5i:, 9 HEJtfclTtt, Sfifi^l 5 7. 6 2 4 nm± 

25 i vm<DmftmzttLT&wm&Bi!ft\zffimznT\,>zz£tft>fr2> 0 
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5 7. 6 2 4 nmOF 2 l/-1f7tl:»LT, ^ U > XtfcgfcT, £^ 
M 1 5r^c^{t:T-2> C cb & < , 0. 7 5 <7>MJN A £5t{$-T £ <h £: t> II . 
5 ^X/\±T-2 6. 4mm©-f^-y^-^J^i§t§:t^Tf5. 

0. 1 Aim^TC0i^S^^3ifi5cT^Cli:^T-^^c W, 9 

^JTtt> ®7tm^^iltl2 6 . 4mmO^-yt-^^T2 5mm 
X8. 5 mm©^tUlI3:£T£ £ i^T^S. ddT\ 1 [HCDX*^ 
10 >myt\Z& K) . 5mmx 3 3mm©Ml:7X^/^->^g 

•5 liCJ;^ 0tJ;U;£5 OmmX 6 5 mm <D mWz. X ? n$ - > 

(JH4 3IS£ffi^) 

tt> i2^W©SttBM^^8 IIttJ££i±TU>Xi*frL 2 

20 /&#L 2 IIffi^T£ t>CD^#ftL&^. 

WLT^-5^^±s5^2*5£^^^<!:S^^o ^x/Mig&|ii&l;L ii 
^20(1:, gM2 2t, 7"em^^gR2 4 t^btt^$nT^^ 0 it 
ft&2 O^bO^XAftg&mfflftm (^T> TAF^J an. ) tt, 
25 giJ^M2 <D®tt<DMMS 1 frbA&U I'J^M 2 (D^X?m<DWt<t>JL 

/ \ ffiy (D m t <d m t s «■ $ n & =t o \ z m m. <o m u o m m n l tz m > •© . 



WO 00/09623 



99 



PCT/JP99/07225 



^WT^IA 9 O^MI'?iJ^TS. ^{C, ^IA9TSlt$tl/:AF 
giJ^M 2 (£>«#<D$JMS 3 rt^AWU giJ^M 2 (D-y-X^ffiiJcDp 

i ? x a © ® t <d m t s m £ n -5 £ o \z m m v> ® m <r> n sr£ m n l it 
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